Most valvular aneurysms have been found in the mitral valve, and aortic valve aneurysm is rare. We present a case of aortic valve aneurysm responsible for acute congestive heart failure, which was probably due to exacerbating aortic regurgitation (AR) and subaortic obstruction.
Introduction
Most valvular aneurysms have been found in the mitral valve, and aortic valve aneurysm is rare. We present a case of aortic valve aneurysm responsible for acute congestive heart failure, which was probably due to exacerbating aortic regurgitation (AR) and subaortic obstruction.
Case report
A 73-year-old man, who had been followed up in an outpatient clinic because of mild-to-moderate aortic stenosis and moderate-to-severe AR, presented with acutely progressing dyspnea and he was admitted for further evaluation of congestive heart failure symptoms. He had no past history of symptoms or signs suggestive of infective endocarditis. On admission, his blood pressure was 158/74 mmHg and he had a regular sinus rhythm with a rate of 100 beats per minute. He had moist crackles in his bilateral lung fields and he had diastolic blowing and harsh systolic ejection murmurs at the left sternal border. A resting electrocardiogram showed a left axial deviation, an ST-segment depression with strain, and a QS pattern in leads V2 and V3, indicating left ventricular (LV) volume overload and LV hypertrophy. Chest radiography showed remarkable pulmonary congestion and enlarged cardiac silhouette with a cardiothoracic ratio of 63%, but no inflammatory reaction was found in a blood test. Transthoracic echocardiography (TTE) revealed mild LV systolic dysfunction (ejection fraction: 55%) and aneurysmal enlargement of the coronary cusp (21 mm Â 12 mm) that extended from the right coronary cusp to the LV outflow tract (Fig. 1A) . Transesophageal echocardiography (TEE) showed protrusion of the aortic valve We experienced a case of acute congestive heart failure in a 73-year-old man who had been followed up due to mild-to-moderate aortic stenosis and moderate-to-severe aortic regurgitation. A huge aortic valve aneurysm was found to extend from his right coronary cusp to a left ventricular outflow tract, resulting in moderate subaortic obstruction and severe aortic regurgitation. Surgical repair was performed and a perforated aneurysm of right aortic cusp was identified. Histological examinations suggested that healed infective endocarditis was responsible for the formation of an aneurysm in the aortic valve. <Learning objective: Aortic valve aneurysm is an uncommon complication of infective endocarditis. The infective process of a cardiac valve is thought to augment valvular tissue injury, resulting in aneurysmal formation and perforation of the valvular aneurysm. We report an uncommon case of aortic valve aneurysm that was histologically suggested to be caused by subclinical infective endocarditis. The subaortic obstruction and aortic regurgitation were successfully treated using a surgical procedure.> ß 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
aneurysm and obstruction of the LV outflow tract (Fig. 1B) . Compared to previous TTE findings [LV end-diastolic dimension of 59 mm, moderate-to-severe AR, and maximal pressure gradient (max PG) of 31 mmHg] obtained 1 month before admission, exacerbation of LV size (LV end-diastolic dimension: 66 mm), severity of AR (severe AR, Fig. 1C ), and subaortic obstruction (max PG: 52 mmHg, Fig. 1D ) was observed. However, no vegetation was found by TTE and TEE. Cardiac computed tomography clearly depicted anatomical interactions among the right coronary cusp aneurysm, right coronary artery and LV outflow tract (Fig. 2) . After treatment using loop diuretics and a vasodilator (i.e. carperitide), surgical treatment of the aortic valve and aneurysm was performed. The markedly enlarged right coronary cusp was removed to repair the LV outflow tract obstruction, and the aortic valve was replaced by a prosthetic valve. Macrographically, the resected right coronary cusp aneurysm was membranous and perforated ( Fig. 3A) , but there was no rheumatoid reaction, valvular sclerosis, vegetation, or destructive changes of the aortic valve. Histological examinations revealed severe hyalinization but no active inflammatory changes, suggesting healed infective endocarditis (Fig. 3B) .
Discussion
An aortic valve aneurysm is much less frequent than a mitral valve aneurysm and is an uncommon complication of infective endocarditis [1] . Furthermore, the aortic valve aneurysm in this patient had not only perforated into the left ventricle and exacerbated AR, but also caused LV outflow obstruction, both of which resulted in the progression of congestive heart failure. The trigger of the acute congestive heart failure is unknown, but incarceration of the aortic valve aneurysm into the LV outflow tract may explain the hemodynamic deteriorations. Although active infective reactions were not identified in this case, histological examinations suggested healed infective endocarditis. Infective endocarditis is the most frequent cause of valvular aneurysm [2] ; however, the mechanisms of aortic valve aneurysm have not been fully elucidated. The infective process of a cardiac valve is thought to augment pre-existing valvular tissue injury, involving aortic root or coronary cusp and then resulting in aneurysmal formation and perforation of the valvular aneurysm [3] . Hemodynamic deteriorations due to AR and subaortic obstruction may have facilitated the aneurysm formation. Table 1 summarizes clinical backgrounds and etiologies of tricuspid aortic valve aneurysm in 22 previously reported cases [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] , including the present case. Most of the patients were male (82%) and had suspected or confirmed infective endocarditis (86%) responsible for the aortic valve aneurysm. All the patients had AR (100%), but subaortic stenosis or outflow obstruction of the left ventricle was a rare complication (9%).
In conclusion, we report an uncommon case of aortic valve aneurysm that was histologically suggested to be caused by subclinical infective endocarditis. The subaortic stenosis and AR, which were exacerbated by the aneurysm formation and were responsible for acute congestive heart failure, were successfully treated using a surgical procedure.
